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根据 16S rRNA 鉴定获得除链霉菌属之外的稀有放线菌 71 株，稀有放线菌占所
有分离菌株的 83%，分布于 8 个属中：马杜拉放线菌属(Actinomadura)48 株，野
野村氏菌属(Nonomuraea)15 株，假诺卡氏菌属(Pseudonocardia)3 株，壤霉菌属
(Agromyces)1 株，韩国生工菌属(Kribbella)1 株,伦茨氏菌属(Lentzea)1 株，链孢囊
菌属(Streptosporangium)1 株，球孢囊菌属(Sphaerisporangium)1 株。同一批土样
的腐殖酸培养基总共分离得到 78 株放线菌，其中稀有放线菌数为 7 株，稀有放



























结果已经在线发表于国际系统分类学杂志 IJSEM 上(International Journal of 








































There are many nature products were separated from actinomycetes. Nature 
products are the major source of clinical medicine, so actinomycetes’ secondary 
metabolites have been considered as important microorganism resources. Lately, 
selective isolation methods have made great progress, especially in methods of 
gene-mining, selective media, screening in situ and so on. Although all these methods 
have different starting point, they all provide valuable resources of compounds for 
new drug discovery. 
In this study, all rhizosphere soil samples used for isolation of actinomycetes 
were isolated from Xiamen city, Yunnan province and Qinghai province. The selective 
isolation of actinomycetes was achieved by gene-mining and selective media methods. 
Compared Poly (L-lactide)-gelatin (PG) medium with Humic acid-Vitamin (HV) 
medium, the isolation effect of PG medium is much better than HV medium. There 
were 85 strains of actinomycetes were isolated from 11 soil samples with PG medium, 
and the 16S rRNA result showed that 71 (83%) of them belongs to rare actinomycete. 
All of these rare actinomycetes belongs to 8 genus, including Actinomadura (48 
strains), Nonomuraea (15 strains), Pseudonocardia (3 strains), Agromyces (1 strain), 
Kribbella (1 strain), Lentzea (1 strain), Streptosporangium (1 strain) and 
Sphaerisporangium (1 strain). There were 78 actinomycetes isolated from HV 
medium with the same 11 soil samples. However, only 7 rare actinomycetes were 
isolated, the rest of them belong to streptomycetes. The 7 rare actinomycetes were 
classified into 4 genus, including Micromonospora (4 strains), Kitasatospora (1 
strain), Agromyces (1 strain), Nonomuraea (1 strain). 
In this study, a high throughput method for the gene mining of AHBA synthase 
gene from soil actinomycetes was introduced. AHBA synthase (AHBAs) is highly 















amplification of AHBAs genes, isolation of positive strains and characterization of 
fermentation extracts, eight AHBAs positive strains were selected from 33 plants 
rhizosphere soil samples. In particular, the color change of Xzqh-8 was identical to 
the positive control geldanamycin. 
In this study, one Kribbella isolate had been identified systematically by 
morphology, cultural characteristics, physiological, biochemical tests and molecular 
systematic analysis. The taxonomy status of the isolate was finally determined from 
three levels including phenotypic, genetic and phylogenetic characteristics. The strain 
XMU 198 was named as Kribbellla amoyensis, which is a novel species of genus 
Kribbella. It is published on International Journal of Systematic and Evolutionary 
Microbiology (doi: 10.1099/ijs.0.033290-0). 
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培养和生理生化特征到现在根据 16S rRNA、DNA 杂交和系统发育树的构建等分
子分类方法，使得放线菌门不断壮大。现代放线菌分类的核心是依靠 16S rRNA
相似度来进行判断。16S rRNA 序列必须大于 1400 个碱基，当其相似性大于 99%，
则是已知种或相近种的可能性很大，相似性小于 98%，是新种的可能性很大。如
果菌株的 16S rRNA 与该属相近模式种的相似度均低于 97%，则基本可以确定为
新种，若大于 97%，则应该通过 DNA 杂交的方法进行进一步的确认[4]。随着分























































acid）分子聚合而成，2 个乳酸分子通过酯化并催化成环二乳酸酯（图 1.1）, 环
二乳酸酯开环后聚合生成 PLA。乳酸分子有左旋（L- lactides）和右旋（D-lactides）

















图 1.1  2 个乳酸分子通过酯化形成环二乳酸酯 














和相近菌属中，1999 年 Pradamuda、Ikura 利用乳化 PLA 的方法，分离得到若干
可以降解 PLA 的拟无枝菌酸菌属的菌株，这些菌株当中有若干可以产生透明圈，
表明其可以利用 PLA[15]。 2001 至 2009 年间，又陆续发现小双孢菌属
(Microbispora)、卓孢菌属(Excellospora)、糖丝菌属(Saccharothrix)及马杜拉放线
菌属(Actinomadura)也可以降解PLA[16-18]。Suyama et al.的1998年的文献指出PLA
相对于 PHB、PCL 和 PBS 而言，较难被微生物分解[19]。然而，Yutaka et al(2005)

































生物的代谢产物[28, 29]。安莎类抗生素在结构上具有相关性，均具有一个 I 型聚酮
骨架，根据连接的芳香基团不同，可以分为苯醌型安莎和萘醌型安莎 2 类(图 1.2). 
萘醌型安莎类抗生素(naphthalenic ansamycin)包括 rifamycin、naphthomycin、
streptovaricin、tolypomycin 等，它们均具有抗菌生物活性；而苯醌型安莎类抗生
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